


and gain of the device. Hydrogen cffcots in F1iT's
with cither Pt or Pd gatc metal s have been
obscrved; 1 lowever the cffect does scem to be
universal to al devices under test] 16]. Recent
rescarch h a's concluded that the diffusion of
hydrogen 1M% occur at the Ptsidewalls and not at
the Ausurface of the Au/Pt/11 gate metal|17].

Other rescarch on GaAs PHEMT and 1111 HEMT
in a hydrogen almospherc has shown that the diain
current may increasec in some cascs. This
observation has led to the conclusion that the
hydrogen diffuses into the semiconductor surface
where it is  thought to change the mctal-
semiconductor buill-in potential] 1 5]. The ceffects of
hydrogenation on n-Ga As platinum-gr gup-metal
Schottky barricrs have been studied cxtensively.,
The -V c¢haracteristics for Ruand 1r contacts were
observed to change drastically after exposure 1o
atmospheric pressure hydrogen;  the obscr ved
changes were thought to be indicative Or barticr
height andlcakage currentreductions]9).

Obscrved Effects on Device Parameters

Lifclests, performed on GaAs MEISFETs in 1% H,
al 200° C for 140 hours, showed an increasc in
MUESFET Ipss and Vg and a decicasce in g, and
RF gainf 1 4]. This observation may be explained by
hydrogen neutralization of acceptors such as @
silicon atom substituting for an arscnic atom, i.e..
Sia.. This in turn would cause an incicase in the
net donor concentration, IN“-NA’ and
corresponding increascs inlnss anti | Vio|
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Figure 1. Changes in peak transconductance, gm, and drain current
at zero pale bias, Idss, of both (a) InP HEM'T and (b) Gaas
PHEMT under nitrogen and 4% hydrogen treatinents at 270°C
The devices were  unbiased  during  the  teatments. The
measurements were performed at room temperature |15},
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